SUMMARY A study was set up to investigate the effects of annual changes in the levels of atmospheric smoke and SO2 on changes in health from 1973 to 1977 in primary schoolchildren from 28 randomly selected areas of England and Scotland. Changes in health were measured by taking the change in number of respiratory conditions reported from one annual examination to the next. The number of areas with data on pollution in each period was 5, 9, 17, and 14 respectively and within these areas the response rate varied from 65% to 74%. Altogether 857, 1436,2702, and 2036 children respectively who were of white ethnic origin, aged 6 to 11, and had complete data on sex, social class, and changes in health were studied in each period. In 1973-4 the levels of pollution were highest and showed the greatest decline. The greatest annual mean change in smoke was a decrease from 71-9 to 505 ,ug/m3 and in S02 a decrease from 94-2 to 47-6 ,g/m3. However, no relation was found between improvement in health and decreasing levels of pollution. In subsequent years, when the levels of pollution were lower and showed smaller changes, change in health was also unrelated to changes in pollution. Thus no evidence was found to suggest that the levels measured during the study were harmful to health.
decrease from 71-9 to 505 ,ug/m3 and in S02 a decrease from 94-2 to ,g/m3. However, no relation was found between improvement in health and decreasing levels of pollution. In subsequent years, when the levels of pollution were lower and showed smaller changes, change in health was also unrelated to changes in pollution. Thus no evidence was found to suggest that the levels measured during the study were harmful to health.
In the past respiratory illness in primary schoolchildren has been associated with high levels of atmospheric smoke and sulphur dioxide (SO2) in the United Kingdom.1 2 However, as the levels of these pollutants have been declining in recent years,3 a National Study of Air Pollution was conducted from 1973 to 1977 to investigate the effects of changes in low levels of pollution on respiratory illness in primary schoolchildren.
In cross-sectional analyses presented in the preceding paper" the prevalence of respiratory illness was found to be higher in areas with high levels of smoke than in areas with low levels over the-range of annual means 8*0 to 505 ,ug/m3. This range of levels was much lower than that at which effects from smoke on children's health have previously been reported. We suggested that an analysis of the effects of changes in the annual levels of pollution on changes in health might confirm whether low levels of smoke measured during the study were harmful to health. Methods POPULATION AND DATA COLLECTION Details of the study population and method of data collection can be found in the accompanying paper.4 Briefly, children aged 6 to 11 who attended selected schools in 28 randomly selected areas of England and Scotland were studied annually by a self-administered questionnaire completed by each child's mother or guardian from 1973 to 1977. Fieldworkers from St. Thomas's Hospital visited 18 English areas during the summer and the remainder in the autumn to organise the fieldwork. Information was collected on the presence of cough, wheeze, and colds going to the chest, and the number of attacks of asthma and bronchitis experienced during the previous 12 months. Data Changes in health and pollution were studied over each year of the study: 1973-4, 1974-5, 1975-6, and 1976-7 . Changes in health and pollution were the only changes considered in the analyses.
Although respiratory illness has been shown cross-sectionally to be associated with the younger age groups, those from the manual social classes, and from homes with gas cookers,' changes in these variables were not expected to interfere with the results. The children were studied at yearly intervals so the change in age was the same for all participants. Changes in social class and cooking fuel were unrelated to change in the levels of pollution. A more detailed examination of the relation between changes in health and pollution was conducted in regression analyses in which continuous measures of pollution were used. In addition to pollution, age and social class were included in the analyses because these have consistently been found to be related to respiratory illness in cross-sectional studies. Values of age and social class were taken from the examination at the beginning of each study period.
In each period age and social class showed no consistent or statistically significant relation to change in health. In 1973-4 improvement in health 171 after allowing for the effects of the other variables was associated with low levels of pollution which showed little change (p <0-05). In 1974-5 no relation was found in boys between improvement in health and changes in the levels of smoke or S02 (p >0.10) but in girls a relation was found between change in health and changes in the levels of smoke which depended on the levels at which the changes occurred (p <0.05). Within the most polluted areas improvement in health seemed to be associated with levels of smoke which showed little change or slight increases contrary to expectation, and within the least polluted areas little association was found between improvement in health and changes in the levels. In 1975-6 and 1976-7 improvement in health in both sexes was unrelated to changes in the levels of 
172 pollution (p >0.10). It was possible in each period that an association between improvement in health and decreasing levels of pollution might more readily have been found in subgroups of children who were particularly susceptible to respiratory illness, such as those from the young age groups or manual classes. However, no association was found within these groups.
The measure of improvement in health did not take into account the initial number of respiratory conditions experienced by each child and it was possible that children with severe respiratory illness might have been more susceptible than others to effects from changes in pollution. In the cross-sectional analyses greater frequency of severe illness, defined as the presence of three or more respiratory conditions, was associated with high levels of smoke. In additional longitudinal analyses, improvement and deterioration in health were studied by examining the proportions of children who changed from having severe to less severe illness and less severe to severe illness respectively. The number of children in each area who fell into these categories was very small, rarely more than 10, so the analyses were very limited. However, this measure of change in health was also unrelated to changes in the levels of pollution in the same way as the change in number of conditions which was first used.
Finally, we investigated the possibility that changes in health over more than one year might be related more closely to changes in the levels of pollution than health measured over only one year. However, between 1973 and 1975 , when large decreases in levels of pollution occurred, no relation was found. Discussion Throughout the period of the study no consistent relation was found between change in health and changes in the levels of pollution. Over the period when the levels of pollution were highest and showed the greatest decline, relatively more children experienced a decrease than an increase in their respiratory conditions in areas with low unchanging levels of pollution than in areas with high decreasing levels, contrary to the expected trend. It could be argued that the high levels had not declined enough and children remained at greater risk from illness in the polluted than the non-polluted areas. If this were true, improvement in health should have been associated with decreasing low levels of pollution which occurred in subsequent years, but this was not the case.
Therefore the association between improvement in health and decreasing levels of pollution in 1973-4 seems more likely to have been determined by some factor other than pollution, such as weather R J. W. Melia, C. du V. Florey, and S. Chinn conditions. The polluted areas of the study were found in the north, where temperatures tend to be colder than in the south, and low temperatures have been associated with a high incidence of respiratory disease.10 Thus children living in the north may have been at greater risk from developing respiratory illness than those in the south.
Alternatively, it might be argued that no relation could be found between change in health and changes in the levels of pollution because the former was an inappropriate or imprecise measurement. However, in the cross-sectional analyses a count of the number of respiratory conditions reported each year provided a measure of illness which was found to be related to the levels of smoke in the study areas. In the longitudinal analyses the change from one group of conditions to another might have been studied but it would have been difficult to interpret.
Further evidence that changes in the levels of pollution did not affect health comes from the analysis of children who were thought to be particularly susceptible to respiratory illness. No relation was found between health and changes in the levels among the younger age groups, the manual social classes, or those with severe illness. The effects on health from annual changes in the levels of pollution seem to have been investigated in few studies. In one study2 11 a cohort of children living in Sheffield were examined when they reached the age of 5 during 1963-5 and then four years later at the age of 9. In contrast to the national study, only cross-sectional analyses were performed, but as the areas were located within one city regional differences such as annual weather conditions would not have interfered with the results. It seems likely that the decline in levels of pollution which occurred from 1964 to 1968 contributed to the disappearance of a difference in prevalence rates of respiratory illness between areas. However, the rates were associated with past episodes of illness"1 so the decline in levels of pollution before as well as during the study may have caused improvement in health. No information on previous levels was provided but even those during 1964-8 were well above the levels in the national study.
In another study from Sheffield, changes in the health of adults with established airways obstruction appeared to be associated with the decline in levels of pollution.12 The rate of decline of forced expiratory volume in patients followed during 1966-72 was only one-third of the rate of decline in patients of the same age studied during 1960-5. The prevalence rates of respiratory symptoms and illnesses were also lower in the former than the latter group. Improvement in the health of the patients occurred during a period when the levels of atmospheric smoke and S02 were 
